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ABSTRACT: In the case of the fire outburst within a partitioned space, it can disappear
inside it through smoldering process if the fire cannot obtain sufficient imflammability. On the
contrary, if it obtains it, the fire is not restricted within the room, spreading to the higher
levels beyond outside windows and the compartment room. The method to prevent the fire
spread through windows is considered to build a balcony or equip with sprinkler facilities.
This case study is to identify which effects and controlibility a balcony brings about on the
spread of fire through a full scale model experiment. In order to understand the effects of fire
spread on the upper levels of the room on fire by changing the length of balcony, the tem-
perature was measured, radiant heat was investigated, and products of combustion were an-
alyzed. The result showed that when fire occured, longer length of the balcony, which linked
to the outside wall of the apartments, led to the blocking of the fire spread, lower level of
radiant heat, and significantly less transfer of toxic gases, and the driving force of the out-
burst of flame was identified as the attractive force due to the turbulence of uncombusted
gases, which exist on the upper level of the outbursting flame.

Key words: Compartment fire(783}]), Fire spread(3t4¢4), Outbursting flame(2%3t4),
Full scale model experiment(2 &2 24 H)
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Fig. 1 Cross-section view of temperature mea-
suring points in full scale model experi-
ment.

o}, 17129 Zole 265mE dd 374F Folel
o, A oy 9 EFLe AFEAHE FUAT
71 98t 2 Wl oldEZW, WshF AHxu
HE 5& o8 3F WEd AFTIA

Fig. 1ol &%, dAa7t2, 2A9 2388 J&
Wl 25 =AA L F+1%E 99 1674, F+2%
98 9ALolH, HAM W FUE YF 94
W A A 24E Pt 28z, BAY
247 dartre £4¢ $189 F+13d 4%
A% M AR sEch Photo 12 et
29o] Ax¥ APAY 2HES erd Holth

(a) Outdoor experiment (b) Indoor experiment

Photo 1 Side views of model experiment fa-
cilities.

Photo 2 Heat flux meter.

Photo 3 Portable flue gas analyzer.
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7]= Medtherm AF¢] Digital heat flux meterE,
AL7FAEA7]E Madur A9 Portable flue gas
analyzerg o|-£3lgon, L2248 ANEE K-
type(CA) 0.65 mmE A}-&3} 9 Th

33MWE FE3tdon, old ng didiy 2
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A Ao, dekL NFPA(National Fire Protection

Table 1 Physical specific of Heptane (C7Hs)

32 ABZA 2 uh Physical specific {Symbol Unit3 Value
Density P kg/m 675
/\} 2= @%% 0]-@-2‘5}9&2111, =1 %\"'431 EI‘/%"% Heat of gas.tification .L” k]/zg 0.50
Table 19 ehich 4] Aol ggs  Mesbmigrate | om o girs) T
%(()E Babrauskase] ©% 2% 75" e Heat of combustion ¢ | kJ/g 446
Table 2 Experimental conditions
Condition Unit Value
Dimension of fire room m (WXLxH) 3.0x4.0x2.65
Heat release rate KW 3,300
Dimension of burning table m 1.03x1.03
Volume of liquid fuel L 14.96

(a) BL.=0m

(e) BL.=06m (f) BL.=0.75m

(d) BL.=045m

(g) BL.=09m (h) BL.=1.0bm

Photo 4 Side views of outbursting flames due to change of balcony length in model experiment.
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(b) Late stage

(a) Early stage

Photo 5 Attractive force appearance due to tur-
bulance of uncombusted gases.
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Table 3 Ignition properties of building materials

Material KpC (kW/m'K)’s T, (TC) Q" ritical (KW/m”)
Hardboard (6.35 mm) 1.87 298 10
Carpet (nylon/wool brend) 0.68 412 18
Carpet (acrylic) 0.42 300 10
Gypsum board, wall paper 057 412 18
Asphalt shingle 0.70 378 15
Particleboard (1.27 cm stock) 0.93 412 18
Glass reinforced polyster (2.24 mm) 0.32 390 16
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Fig. 2 Temperature distribution (B.L.=0m). Fig. 6 Temperature distribution (B.L.=0.6 m).
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Fig. 3 Temperature distribution (B.L.=0.15m). Fig. 7 Temperature distribution (B.L.=0.75m).
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Fig. 4 Temperature distribution (B.L.=0.3 m). Fig. 8 Temperature distribution (B.L.=0.9m).
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measuring point due to change of bal-
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Fig. 13 Change of radiant heat flux.

Table 4 General ignition time of thick solids

Heat flux | Time

&W/m) | Material

10 300 | Plexiglas, polyurethane foam
70 Wool carpet

20 150 Paper on gypsum board
250 Wool Particleboard
5 Polyisocyanurate foam

30 70 Wool/nylon carpet
150 . Hardhoard
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Fig. 14 Change of oxygen concentration.
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Fig. 15 Change of carbon dioxide concentration.
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Fig. 16 Change of carbon monoxide concen-
tration.
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Fig. 17 Change of sulfur dioxide concentration.
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